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(I , ,\ 



(2) 

J 

immm a mi w&xsm 2 mcomwmmwx'&z 

L->X£*U 

>f >L>ffig£T a 2 £ Ltisss a i nmmsfcm A 3 IC 35 

V^Tffiffi-r§^{C*3V>T, COb>X£r^j£LTV^ 
nu n2, ns> COSHg-CORSgtfOT'-vqav&V 

= (n 2 -D / (ni-ns) , ±mmmmmvy 

X©7<y^SVH0E«VH0E = A2/ (A1-A3) tftl 70 
B8l] 

(l*^ t )(«2-l)>0.572 

£iR3§tf«IE£ttTV->5 4:i:fcfc: > Hfi 

LT&£S§Kt#$I< 5 tefeiRSS««ifl«l«IEStlT 

1 K*©»*U>X. 20 

ffi«ffil^ffll^>XlCj:oT£U*ttR©H^©*tl 

ssfetfflveti* c t nfswtnxm 1 fetto*rau 

>Xo 

lM&m6l ^JSttOUvXfcfiS^fc-SStrr, B 
U>X. 

B±»c*Jtt*-&*»«|UvXfc, 

±ie«^u->xa. jr 1 ffist/» 2 BBons^mrp 

SrSH'XfcWU 4>&ift**A2 4:LT«}S«*Ai7!r 
SS«»SA3tefev>T«ffl-rs«-&K:fev>T, cou 
>X£J£j£LT^3fii#©te£&fiAK A 2, A 3 TO 
i^fnfftni, n 2 , ns, C©fI*£T©gi5ii# 
<D7v<$iV%:V = (n Z -l) / (ni-ns) „ Jtffl 

tt*BSlHl»TSU>XO7 - «^^aVH0E*VH0E= A2/ 

(A1-A3) ^t-ntf, 

( 1 + (Vhoe/V) ) • (nz-l) >0. 572 50 



9-311271 

2 

□Mo. 7t(±fc:&£nTv^) , i^k!-y*T>yXg 

Bo 

mmmhmmTte^c tic*. D^-rsavitxusrSfiE-r 

£ X* a —9— L T V ^ M$gt 7 lettOft* 

*«fig-rSS^JS«k!3ftSSSOJ5S^O. 6mmJW 
TTfcS«>©&fl!V\ COg«£jgLT<l^§eS®lc:tt 

[0 0 0 1] 

^v>T^ffi*ns^u>XRtfc:o«%iu>'X%fflv> 

[0 0 0 2] 

(x— *) s^ofc^tffli/^p.nrt^o co 

P*fln& (N A) OP>X^-5<li:£D2C>*^^T-fe 

So 

[0003] »H1***7*s>!*>i/ra^tLTtB»-r*v* 
fc>i$5 rf*s>*;l/ • e-r* • r-f^i- (D VD) j OS 
£fc&V->Ttt, nao. eostwu^XfcfliAfc^e 

X ? ©ffi£ It <t 5 n TiEMOKS«r{fiM*-a-S 
*6»c, ai|li#»J:!>ftS7V;**aS«©JPS*^ 0. 6 
mm£&SnTV">3 0 CO rfH?*/l/ • tf -r^" • -r-C X 
*J {cfe^Sr f -i'Xi2*«OJP5t±, fJZfofemt-Z 

-CXi' (CD) J ^SlSt-r-fX^Ox-CX^SfiiOff 
S (1. 2mm) O^t^SntV^c 
[0 0 0 4] LA^L, ±IS rf»->*^;l/ • Ifx^ • -r^X 
(c^5V^T«v^ns^^-vXJ->U:^^:S^/•>NA ("T 
5S:fe-^, 0. 6K±) *1T«-**3E^3»ffiH'X*^* 

c i: it, &mcohaj:RUi&Bft(Dm>V'm'mwm 
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-r&b-fe. ±E«wi^>x«j«a! , r»fca6ofts!ofca: 
wlt4 5° *?g£:&3) nmrn^m<Dtuj:t±mn 

( I^XOIIjSKp * "e03Sffl^iRifc»o tz 

©<t«5ft*1«^6. cn£T% BSnftO. 7iX±OU> 
XS\ JHlx>XfcLTfWLtei:v^*«a:ttif\ 
[0 0 0 5] ^X^^ltt^Cfefcot^ 

^-rv\> cmc*iLT, isiSTffl— ttffcbvxfcjB^Tfi 

iR«*WE-r*K»*«, *B3»W5 3 4 9 4 7 

l-*§£> rA>T7U ^ F • 'J77^f^7' r*??*? 

;l/ • -r— * • X h S> • ^XfAj ("HYBRID REFRAC 
T I VE/D I FFRACT I VE ACHROMATIC LENS FOROPTICAL DATA S 
T0RA6E SYSTEM" G.Micael Morris et al. U. S. Patent N 
umber 5,349,471) ^ S4 1 SWBjSEftS^^W 
I29a-L- 1 1 ( 1 9 9 4) C«S mmWf^Ts 

fiR, /WllJtoK) ^ **v^tt, ^5 6(H]^JSffl 
ft!f^ffi*2 9a-ZA-l 1 (1 9 9 5) lc&£ 

(iltfBJlE. B4>*3&« fi*3SfliJ, M7i<g^, #BIE 

BtS«#iU>Xfc«L, HPS^O. 5 5igt7) 
1/ >Xtc H-r & fc CO T*$> 3 o 

CO 0 0 6] E»fS!lxVX-{*S!feiRSS«iEU>XSf* 
1 9 8 8^ r;vr/yyF.y7?>'5r-f7'f 

("Hybrid diffract ive-refr act ive lenses and ac 
hromats" Thomas Stone and Nicholas George, Appl.Op 
t. 27. 2960 (1988) ) ^icfe^T, DffiJKSft 
TV>S 0 L^Lft^S. CtiBOlHlBfSiUVXOinX, 

ftiau>x*ftH-rsct3b<-e#a3!pofco tczt>\ 
«3S^«, ttfflffliasfaau^XH:, iHfro^SBuvx 
^hhhc, ftSLhte^-v*>F*-->'^"eff»-e* 

FO^«ffiU>Xk-*Mt UTff«-r« c t^-e* 

ps^m*o3XhT, tt*jfiia«a!u>X36i<H*fb«n 
[0007] lasfSJtt^iR^s/asfsi^sR^fcfflft* 



70 



2ttO»*U^X*IIBBidTE»rtitf^ .^*l/>XO 

[0 0 0 8] 
C»2] 

[0 0 0 9] ?^6n& C©W2!<D±«#«:B*!>* 

d = ofrn», 

[0 0 10] 
[ft3] 

/l 3 / 2 3 ° 



[0 0 1 1] ^»5o »rtUVX<DSlffiat/m2ffiO 

20 [0 0 1 2] 
[R4] 

[0 0 13] t*0* cn^nCO^T^LT^ 

[0 0 14] 
DRS] 

df dn 

[0 0 15] ££T\ Ty^ (Abbe) »Vtt> 

C*«rr*ntt. -tn^Pftd* (5 8 9. 6 nm), f 
SS (4 8 6. 1 nm) % ci (6 5 6. 3 nm) ^ 

[0 0 16] 

[fte] 

v - n/> - 1 - n Z 1 „ 71 zl 
n r ~ n c & n 

[0 0 17] <fcoT, 
[0 0 18] 
»7] 

C I 

[0 0 19] CO [£fc£7] fc±B C?S^3) 
[002 0] 
[ft 8] 

50 -/Wi +/ 2 v 2 - O 



30 



40 
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5 

[0 02 1] tf»6*u ±12 (SK2) fc_hl3 tRS 
8] 

[0 0 2 2] 

[0 0 2 3] <fl!6h*. CO [ft* 9) *>\ 

[0 0 2 4] fLt, 0#fSb>X<O7'^^Scf±, JKT 

usat (x. y ) a, s*t»*Ao, Rtrausuwfoic 

[00 2 5] 
[a 10] 

[0 0 2 6] T-feSo COHItffS!l^>XtcffiSA (= c 
OtJS) /v (SUft) ) ©*fe^;¥®&e xp (+i 
2 n v t] tfAMLfctf, 3»i£Stts 
[0 0 2 7] 
[^11] 

v(j: jy ,0;/) - exp|^^(jr 2 + y 2 ) + f2pvi j 

[0028] -ejr^n&c cct% f ir&mvmgiT'tb 

[0 0 2 9] 
[Si 2] 

[0 0 3 0] "CfeSo #tC, 
[0 0 3 1] 
[ftl 3] 

[0 0 3 2] ■pJBD,'l»Cb>'XO^7-0 (A) 
It. 

[0 0 3 3] 
[a 14] 

*(A)--^-(«(A)-l)c„ 

[0 0 3 4] -e&£o cnt», ^SAztfettS 

[0 0 3 5] 
[»1 5] 



(4) ^¥9-3 112 7 1 

5 

jr-(nf -l)C 0 

[0036] t$.5o cct% coteiaw-e&ssjfea 

±13 OKI 3] Rtf±K GBsKl 5] 
[0 0 3 7] 

[a i6] 

c/r , 1 A- 

70 [0 0 3 8] CCO [RS16] fc±IE OR* 

[0 0 3 9] 
[817] 

v*™ - r A/> . 3.452 

[0 0 4 0] tJ&tbZtlZo CO.(»Sl7) £/S#rM 
L te HSf SS! U >X £ BSf fflU >X ©fcjSE*M> 

©fi*LU>X CflUVX) icfcV^Tfci:, i^^Vtf^ 

mmttfiv (fi>o, f?<o) o l*pu m^mis 
vhoe<o^cot^ BSfSiaix>xtiHi»T3aau>xt 

30 3. 4 5 2 fcV^lHllffSUVXOry^SStt. *6*Mitfc 
[0 0 4 1] 

BflPft©U>X*>. ftSlbVXfe, «»<DU>X*fi 
k**ROl/>X (MS) hc02fecOU>X* 

□a (na) ^±*<*±5tebrcHf*»as!i^>x^a 
ssntv^o l*pu c€>H(*?sas!i^>XTfe, 

JO tt±*M-C** 0 
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[0 0 4 23 fiE3fc«fc9ffl<^e>nT^Si^fc>i<3>S rn>/^ 
?h -i** Z>-7 (CD) J (DtlQ'ZftT -< 7.5 (Dt 4 7,5 
MfcomZlt. ttjxELfc*3fc, 1. 2ramT«. L 

ygBlc*3V>T{±, fit*i07*--77 r-oftx-rx^i: 

[0 0 4 33 CcDKgfCO^T. ^ 5 6 [HlJSffl%Il^# 
(No 3. p956-957, SPIE VOL.2338 Optical Data 
Storage(1994) p282-288) fC*5VT, ttV&]s>X<D>P 

VS (ISOM'95 Post-deadline Paper Technical Digest 
P-38-39) o *fFtBKAtt» ± 1 MSffl^Tl 

[0044] )tf^f commmmttzmmm 
it-?* c t it. m&imsitffimmcmtt&zmtiisi 

a&©jP#©£v^fc<fcoT£l;S^®ilXM©B©^ -,; & 
if^«IE-rs*\ fc^5JWH*^«. cnet^LT> 

ft ©3t9* Vf y * T v :7SB*&S t Lfc 0 

[oo4 5] ^ajti, ±jE©*«fc«*TsaB«n* 

feOT'feoT, HflPfttfO. 7W±f, feUXMtf 

•rsfeOTSSo 

[0 0 4 6] 

[BHHSrllBfe-rSfci&O*®] ±a?O^S^g?gfeTSfc 
*S!iitiSfl»l'VX8 > SHE&tff&2ffi<iD15 

^nffiifflSElSTaiUVX**^, *,Mfcg*:A2i:LT 

V>TCOU>X€rJgJ5KLTV-'S5g0O§SSSAK ' A2, 
AaT'OffiSf^^-n^nriK r>2, n3> L©fi|TO 
I3Fg«©:r^-"<ftV«:V = (nz-l) / (ni- 



ns) , ffiffl§Ulil»rSIx>XO7 , >y^SStVH0E*VH0E = 
A2/ (A1-A3) i:ttitf, 
(1 + (Vhoe/V) ) • (na-l)>0. 572 

□ft#0. 7W±fc^$hTV^t ) OTj6So 
[0.0 4 7] *«Wtt, ±B5*f»l'>Xfc:*V'» 

Ts ±K{fcffiS!lBi8rl3u:/X»«:J:!), liSKWttl 
jsaafcWK * s * 5 1 sirs tfaBMiE ^nn^c 

/0 [0 0 4 8] S&tC, *fgB^{i. ±K*Mtll'>Xfc::ft^ 
*C, ±8EfitffiS!lHlSTau>XA^^®tt*i5I*t.-6, C 
tDttfflSlHlSfSU>X©«/jNt;«y^gPiJ'Ofi[B^U'^X 
©4^fcJ^if fc©F^©fiB£&£nTV->£ c 1 1 Lfcfc 

[0 0 4 9] ?LT, ifEfcN&U^XfcfeV* 

[0 0 5 0] 3:7^ #fgBJffi> ±fB*f%|U>X»cfeV> 
*Bl!lllSfg!l/>XteJ:oT4i:«a»Ola!*fWO*n* 

[0 0 5 1] S^tC, #5£BJ3<i, ±IS«ftl/>XT*o 

[0 0 5 2] LT\ *«Wfc«*«*V5^*7'v^BI 

fc;&fil*, ±BE««IU'^X«, SlffiMS2BOSi 

ti<i'*BSlHl*fSl/>X**L, *^S*A2tLT« 
Jlffig A 1 7bMSfiMM A a K'ftt^ffiffl-r StB^fcfeV 
T» CCDUVX^fiSJLTVSCBWOSiSSSAi, 
A2, AsTOJgfJT^-tft^tlnu n2, ns, COl 
JS"POK5B**OT"y<SS:V«rV= (n2-l) / (ni- 

hoe = A2/ (A1-A3) t-rntf. 

^0 (1+(Vhoe/V)) • (n2-l)>0. 572 
□MO. 7W±t^^nTV>SC ttL,rcL<DT'3o 

So 

[0 0 5 3] *fc, *«Wtt, ±fE7t^tf-y^T>y^ 
Bte43VT» ±Iffiht^L'^XcD7 , c$fti:^f2^^f*0{i 
^E8® *<SBT? * vc't tc A t) ife-f S a viKM£*f IE 

[0054] se»tc *S£Wtt, ±XBt&yZ<9*7v? 
50 SITfeoT, ±E3tt*Ea«(*fc UT» cojic^Ea 
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9 

Oft*«EOJP*tfO. 6 m 

[0 0 5 5] 

T. *OJIWteJ;t>BWBr*. 

[0056] cn *»iiJ§ottg 

[2] feiRHO«jEte^^T 

[33 ig»ffflU>X*«lJ«-r*»oey^k:ov^T 

[5] B#ffi»^>X^<D»JBlCO^T 

[63 Hasttaoje^-r^^^oiBaw^fciov^T 

[0 0 5 7] [13 *»BIO«HI 
aislSfiaU>X4 f 5 £££9. 0. 7«± 

U>X*fflV^ntf. ^IT^MO. 6mmWTO)P^ 

mz> a b»*3i»«ff 5 3t» if y * r y ^»«*«i*r 

[0 0 5 8] fflSfSSUVXO^ffiOffi^tfcoJBSrS! 

u>x%&*rfiB«*^Aa:< i:t». cojssfffiuvxo 

*a5fclHlSfS!lx>X*Jgj«"r*cfck:*0^ b>XO^ 
.!7-*±^*Cfc3Wt?«^ IMDR (NA) ^r±tf^Ck 

[0 0 5 9] ^E— ;l/-r-f y^ftPXlcJ; D^PWOU>X 
^2 ne*rr<fc?k\ Ji«coffiST§y^>Xtc43V^ 

rtt. (=i/r) £^x.ncf. i?iU7t*afc« 

urfe, AiffleWz (b>xom^^6A«tai 
*TOKticfffii:«oftia«) tfSMfc-r*. l*>u 
coffi±teisiSTiau>X4*jgfi8-rntf, mtfTSJuvx 



(6) 1#P*W9-3 112 7 1 

0. ®»fS!U>XfcUTO^-Xffl*fclHl»fSU>X4: 

[0 0 6 0] U>X^S3V^T3VJlXll«rB(t)l»< 

;l/5R<o»'&oiES*fl 1 tt> 02 Ofci^rr^lc, ;fa£T 

[0 0 6 1] (h/f ) =sinU 
70 CCT% f : «u£J£gft. h : A*f«, U : fflWftt?* 

[0 0 6 2] IESftff*/Prt3RT*±U:»fc'rfe:H:^ 0 
2 2fc^-r«k5tc, ^2ffitc[HlJ/f^U'>X5^IBS*r § 

mi&h^xmt^coyt^m^rct^, <KoyttfjE& 

-sin- 1 (h/f) T^ShSo LWot^ 1^>X 
frU COl">Xl <0^2S^lH]Sf^lx>X5^n 

[0063] &it+ *maicto*mi^m^--fm<D 

tttoU^Xtefci^THu iHltffMlx^Xtn^oTtf 
[0 0 6 4] [2 3 ftil5aiO«jEte:^>T 

^o uvKfb) LTfc. iHiSfSi^>xo/^y— tssfsu> 

XO^y-OJtA<6?Bb*ff«rl«^«fc-rfeOi:ftoT 

x<o^—<Dit\^ mc&^rz&oic, a#fsu>x* 
y-jcw-rsjt^tfai^n^^ai/^ o^o. mm 

^ ®ST^i£iU>Xfc»LTlHlSfS<DiOil^>X«:ffl* 
50 ^«C^tat)> feiR|g»ffiIE-efrSo Lfes^o 
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>X©^9-*±tfTiiaWf||IEU S&fcMPft (N 



:<0t 



[0 0 6 53 -fttaiM*T 

fe^o is>xz>mn®. (na) ssfcjfiGucfevT, 

[006 6] 
[»1 8] 

[00 6 7] CCD [SS18] IC^X, a. f, n, 

[0 0 6 8] a ; U>XOBB¥S 
f ; ]s>XvMOiMBm 

n ; mmm 

R 2 ;^2M$*S 

if, fl**a«<kfe, Mnft (NA) %±lf2>££ 

tfx^&o co^5t, M?/f§y ^>xtc m^m u>x 

&<£So L(7)te>e!>^ ±15 (SSI 8] ^Offi* 

[0 0 6 9] ffi«*fi*5c£fc<kD£n7£ttlIB 
Pg& (NA) «r±tf6*i«*\ fcV^CfctfraWcft 
5o llT*. U>XcD]aiMOft^@Ri f R2t\y>X 
Satf|p|i;2O(01/>XLi (HSf*nu T^y^ft 
Vi) , L2 (BJf$n2, 7y^»V2) €r**.£o "T* 
Cft5 2O<DU>X<0llflPftNAi B NA2S, 

[0 0 7 0] 

[33(19] 

""■-i-Mi-i) 

[0 0 7 1] £&£ 0 CCT, — JjCDV>>XL2lc\B}ffi 
S!U>X*iP^T, feiRMaiESrfT^o COi:^ CCD* 



30 



40 
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* ®mmu>xvm&EM f hoe a, 

[0 0 7 2] 
[ft 2 0] 



70 



20 



3.452 



[0073] fc«:s 0 Lfctf-ox, mvmu>xtmr 

[0 0 7 4] 
[ft 2 1] 

1 _ J_ 1_ 



. 1 1 



/ 2 - 



[0 0 7 5] TSSo £^T. U>X£f*©(BP»NA 

achromat 

CO 0 7 6] 

[0 0 7 7] £&£ 0 L^fflPSN Aachron.at£, tifi7} 

^b>XLi(DN Ai tCDitQte, 
[0 0 7 8] 
[3S2 3] 



(9 = jy^o^rp^pr 



[0 0 7 9] Tfe^o MPS (NA) #0. 7JM±OJffl 
BfSSHSfS!— t*SS0U>X«. BDPft (NA) ^0. 6 

&tf<d&&<d \s>x<Dbuj:icm^t> nrc<D t ^rno&m 
taxatB-p^M-rstett. q>i. 17 (=0. .7/ 

0. 6) (J±Q*<1. 1 7W±) trszmtftmtTv^ 

[0 0 8 0] C CTS^^-r *±IB b>XL i £ 

* (dvd) j fflo»»u>x***nar+»-e*a 0 
cn6^b>x«. «to can tc^-Tcfc-sfc^ ^-n 
^nruagsnTv^s u^x^ssflF^nrv^ u>xo -5 

%Wi«fclHJP» (NA) *<W<, Lfrt, E*>%$>n 

[0 0 8 1] 
[Si] 



Iff if 4l&m*MbV}X 


NAO.55 


FDC1 


n=1.49 


V=81 




NA0.60 


BaCD5 


n= 1.587 


V=61.3 



[0082] ±m\*T*T* x5m<Dtttyi>>xtmm so <D&m*m^&m^m\s>x\cmftm\'>x*—wm\c 
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JB/ScL TRAPS (NA) 3&±tffcif^lc;fc^T«\ 
[0 0 8 3] 
[ft 2 4] 



14 



V 



n, -1 0,7 

x — = > 

0.49 0.6 



[0 0 8 4] tfjajtTtttf. BflPft (NA) #0. 7« 

tf-r^-rVX^ (DVD) J fflOWttUVXkRI*© 

fiJcLTBBPft (NA) fcifcTJUidlCfel^Ttt* 
[0 0 8 5] 
[R2 5] 



0.587 0.6 



[0 0 8 6] aOTRSi-rtltf. fflPft (NA) #0. 7tt 
±TfiiH L * tifc JSSf S EI»f S-f*SO U >X#fls 

tf3Sb>X^7^ftti\ JSfiOHftTfeSo WiSSbfc 

SS^Wi:t§5 8 9. 6nm, 486. 1 n itk 65 
6. 3 nmOX^* h;I/8^t§B}/r^ffl^/-cVd 
T?** 0 ¥*{*U--1f— (LD) «3tt«i:LT«fflSft 
£b>Xtc:fc^Ttev T>y-<ftte, cO*«#l/- 9*<9 

Hmuocttt* fl&oajffsp-^z^^atov^Tfev^ii 
Tjiiftsnrv^o cne^mt, a*fflv^6ti 

[0 087] 
[R2 6] 



0.7 

0.49 0.6 



0.572 



[0 0 8 8] Srj«ft-r5B***fflv^nMrj;t^ci:#tofr 

sawteov^TH^nar^ mar thoyaj ttmvm 

tJlCfe^Ttt, BSC 7, FCDltt, «ffi*7^ 



-;t/ FU^XoaiWi: LT ± < «foft*ffi#»<B3*T* 

aCD5, BaCD16(i, ££>lc x ftVdU>Xm<Dffl 
ttfcLTJ^tttohStf, c-ti6tt±E QK2 6)0 
*ff*Mfe-rfe<oo. rx^*;i/ • ex* • x^ 
(dvd) j fflowftu^xoft^saqifc-rnfef. f* 

tt* JBWfflEI^— #SOU>XOffiJ«ttBJllBT«:** 

70 A^So LaF20, L a F 8 1, N b F D 8 1 , 

FDS3. FD13, LaC13^m «$IS^ 

«totiT*fe 0 L/c^T, JBJffffillBJffa!— 

*S9»*u>Xfc«***5teatitf. *«tt3b«±«« 

0, fi^x h»t)fe^f^M«TfSo ft 

[0 0 8 9] [3] Ie]m J U>X^«fiE'r^^C0^^^ 
ICOI^T 

Tfciu coJ:5a:lB»*fflv^*ckte:J:0U>XOBBP 

ft cna) *2n£»±tf*cfc#T**a\ fcir^c 

[0 0 9 0] 0jTil/>XO/^-(i, U>X±WtV 
30 TOIBP»fc5B#«3*S-rntf. M»©ft*L*#*6 

^ct\ ffljffso**ffii^>xoff«fciasfa!u>xc!) 

[0 0 9 1] ±fE»G>ey*-fcHLTtt,, tCFO<fc<5& 

x.^o iaisfa!U'>x©^«roK**iauT^ hi 071s 

40 0 12 Stf H l 4 fcjR-T * -5 ii^y U*;^/— > 
b Cr#b«* 7l/*;l/Od»6, 7£rl^S^ 

:fel^T±K:#ATl^S<DB\ HI HC&friiyK.^ 71/ 
-XF»ROtt«fiH*fa!U>XT*«^ COttfifi 

£\ 013. Hi SSlfHl 6^-r«fc5tC, firtg^^ 

50 mmmmy^?^/->yu— h tmmcDmmicm-3< 



(9) 



9-311271 



15 



16 



iR!SOflU>XatfIHIlx>X4:LT**B-r*o cos* 

WSsn (n=l, 2. 3, . . . ) tt3*a-e#*6 

[0 0 9 2] 
[S2 7] 



5. - 



[0 0 9 3] (Ctf) (SS2 7] ICfel^T. ±<D5R#IE 

2 V2*-l 



L2lf2n 



[0 0 9 4] 
C»2 8] 



[0 0 9 5] TfcSo (CCD tC&V^T. ± 

T% 71/-XF ^tttO&StecfcOafflftfc 

siHi»faL'>x*«ija , r«^u- xotf^d sc*. 

[0 0 9 6] 
[»2 9] 



Tf2n-1 



[0097] t%^e>n^o fejHbi^>x«r«fia-rsB 

BflP» (NA) MU S#*<te*>nSffi»teO^T, £ 
U>X©MPSa (NA) 0 5%7iSl 5%TS5o =S£o 

ts baps (na) 0. 7*adtuj:5k-rntfx 

0. 7C0^^cO0. 0 3 57bS0. 1 0 5 *V EStS U 
>XO*OHP» (NA) fcV^«5C£k:&:£o L/>X© 
Wa^^ltS 5 m m t ftfcf, ^j2g«tt. 825mm 
7i^7 OmmhV^C ttC*So SMISSmmC^ 
ifig6 3 5 nmtc^bT, 

[0098] 
BS3 0] 



30 



40 



2.5mm - ^(2* - 1) x 635mm x 25/wn 
,\ /1 = 197 

2.5/w>2 - ^}{2n - 1) x 635/w/w x 10mm 
.\rt-71 

[0 0 9 9] Tfe^C^A^. 7 1 #@7bSl 97*@ 

[0 1 0 0] 
[IS3 1] 

/0.635/i/rt x 25mm , _ _ 
V ^iqt , 6.35^ 



2x197-1 
635jt<m x 70mm 
2x71-1 



= 17.7/^71 



50 



[0101] Tfe^o li©t?7ftfe^ Sl^i ofg 

-XOVfy^±iE«fflo^y^±t)S<ft*i:. fflJtt 
^lRjJcj;oTlHlSfS!&sp*^t-rSfca&. X^^-y^X 

S4*R5«*ti:43^TyYX^fti;«<a:*ai?, 
tt, *J&*^)¥®T\ ±l37lx-Xoifv^«r«a-r*- 



-9- 



77 

[0 l 0 2] t©Bl^l^>X©fWB*ft*«ft-r*lc 
(S3 tC^rT^-Mc, B*fSl^>XlOWffi2 t 31C 

ft* Wc h»tS{ u >X* JB^f S nlffS! U> 

ict%mx$>z> 0 c£>k#, i/>x^i^^tn 

fcisisfsu^xft^Lfca^itbT. m^ftic* 
%o c<Dctt±m [tsa2 93 t*t). ±e:7u-x 

^lBD<D*fclHlSfS!U>X«:JgricLfe 
l^fcltLr, £j2{£fc:3:3Ckk£&o LfrU XflR 

r^>WiMBc4SOT, j^OEWSU^XOjfc* 

Mffitc BSfia u > xcd / - *#iy l it aju e> n 

le&ocklcfct), IiItffa!U>XOig»TaaptfP4l]Bka 

sa^-ma.*^ 3ift, ssf3au>Xtej5v^Ttt. jaw- 

*fct^tonTl^*OTIHIItt3B:V\ £ft. 3fi$. 

[0103] &*5, iiisftt?jcfe»sisi»fsai*«, 

©£ftfcaBWiafcoft*fctt#-r3 0 3;ft N JtfVx 

^ x * tc »*- £ -it wotkdi E»n^*fT -5 e 

BJffa!l/>XK:AI*«h**«f*b--1f 

[0 10 4] ^e>tc, **Wfc:«*»W^>Xfcfev^T 
IsIf/T^l^^XO^y-^-^^bTfe^L^*® 

aofStLttt, »— ic. usfs^>xo^^ffi«» 



00) WM 3pg-3 112 7 1 

x©«^ jg -eo miff s b >xic * & *<« < 

Bl 4 tc^-T ck a fc. S»rfflU>XO#«ffi«»*g« L 
*i^«*fcJtLT\ ±C:/l^Xoi£***»&*ci: 
ft*-e*<5 0 c<z>*§£\ laiiffSi^^X^ift^^^ffifitffi 
Wfcfc*. ±I271x-X^S/jNlf yfttltt, U>Xrt 
8k -T U>XO«*WBfclx>XO*4i4:OHh: 

;o ©«ffffl^:/x©*wrafl«w9 < o-rnafctv^o ft 

[0105] ^lt, m~ici* s meFj^msicTjk-tz 
o ffifflffls«fflb>x©*jp|oiags*»*oiift« 

XO e >y ^£j£&f 3 C k %£t Wta&ftW 
% (1961$, ■ *7 • • V 

• 7^U^3 rif - ^x-TX- 7U^7l/- 
l^>Xj (K. Miyamoto, "The Phase Fresnel Lens", Jou 
20 rnal of the Opt ica I Society of America, vol.51, No. 
1, Jan. 1961, p. 17) ) 0 ftfcU CO^tzKi. ±fH 

*;UU>XfcRoTb*3o £ft> ±IE#»0»^*J» 

^<^^o £ft, f¥«±fcl*»*±l2*J»IOJS8SoaBa 

LV^ (ftfe, B6». ffi*BSlaJSfS!lx>XO#*Oja* 
iS«0 l U S cfc -5 fc4om 

50 ««*^-To BMUfc. 13 7 ffiffiS!lalSfSU>XO* 
8lO?gi$ tfifiSO 2 «03W8J6*i«* C S <fc 3 k * 

H9«. tt«ffllfflSfa!U>XO*»l081iS 
tfiSfio 4 flSco^KH*^ C ^ J; -5 ^Sl^ ^^oTV^ 

[0106] [4] K¥\zvtTv7gm<Dmmc~D^ 
x 

■r-f X^X^a.— teJtffil-J-*; T^TsZttoL— 6 (ra 
d) ^liftfc*<0 3*. 5*=3TlRH«»-(W3u W 
50 51 ) H\ 



-10- 



19 

[0 10 7] 

im 2] 

[0 10 8] TNs-ASftSo C CO (gStxE3 2) fc:*5V> 
T> t, Ns NAIi, trF©£>©^LTV->£o 

[0109] t ; f-fxi'isof^ 
N ;?Vx*»fi©J3Sr* 
na ;»*u>XMP» 

Jt-r X * ©<£ I? ft <fc -3 T£ C & n vi&Stc *f L T tt, 

-C :7&X^:x — ffi!ET*3b%> (1 9 94^© T7rXh' 
■tVX^ • X+n— • -9— 3p • 7*— • ^-^-r • 
T-fXi' • \£y&7 yfj ("Fast Disk Skew Servo fo 
r Optical Disk Pickup" N. Eguchi et al. , Techinical 
Digest of SOW 94 (1994) P. 83) ^ 1 9 95$, S 
4 2B**!£ftWIf¥d?«ft2 9 a-T-3, 4 l~n 

— » Seattfr. 33*6*1© o C©<fc7&X* 

t-r-fXi' (DVD) J £ffl\Zb\ *-ftJW±©JP&t? 

[0 1 10] clil-^V-5X^i— IIIEOilStt, #!l;LJf 
JWT£OJ;3*feOT-fe-So H2 3lcjjrf <fc? 

era) 1 3) ^esl, ^ne^svtawisitsubs 

■a-TIEfi^jffioa vi|XM*SS^**TiRilffiiE-r« fe© 
T**„ ±EJte¥JRH:» aNM*U— 9* 1 9«<»Lfcyfij|t 

ftjfcSrlf-AXXy 1 5fcJ:»)SJWS-&, mftco- 
ffififfi 1 4 S tf ±IE 2 ft«D««JBtt3SJR? 13, 125: 

*»5VX*2 3©ra*i38M±te|IUfcS'&*. C©ft 
f-rX?2 3!i, ff^gP^Xfe? > Krt/^E— * 2 2 ©Ig 
K)tt2 4{c«toT5t«f^tl, giXeyKvl/*— £2 2£ 
J:-3Tll<Eaif^Sn*. ±IB3tJtttt, ±IBt i £tV X * 2 

fESafltfflrt^SR^l 2. 1 3&tf±fBES#©-«ft« 

i 4^sar, ±tBtr-AX7'y 1 skms. cc 
t% ±fE7t7V x* 2 3 ©ft^tssuifc <t <? sM^nrc 
mu±. ±t2ir-Axxu->^ 1 5*3aauT, 

b>Xl 6*MT, x-i'T-y^ Ote»m») 1 7fcJ: 
O^tlS. ±K*X*a— ^U-h 12, 13tt, 

IXVfcr*^ 2 3<D±%5tt<®ll<>Xl <Dym\cM?z> 
X^a-^ttJ-TSX^o.— fe>iJ-2 OtC«fc 



(11) KFga¥9-3 112 7 1 

-9— *0«82 l^LT, ±fB7 , £#^©7tfC6 

■»-rs«jt^*- F©&i*fgftjR?tteft*©K#ift 

&fcfflt-Sft&ffig§fc£*rLT8ffig£n, 0 2 3**01 
£ UJf 3 © So 

[oiii] c:c:-ev"5 3viRSi:tt, 5^*-r^J6 
fct©T*&tK ^©^fit*r4t>*V\ -hfB2tfc©X^j. 
70 -XU-h OffltE^Jief) 12, 13&, 

±aR< (R«, lEMttM*&ks ait. 49&mW 

s. mar, z<D$mm&Rtt* m^ifstiftvsmstt 

^a-ywh i2. i 3ictt?%mmo&mtikm±, 
aflfe-rs^-^iR-aoTSrffiteWbr* 2ft©x*a-Xu- 

- M 2 , 13 fcSVlCjgT^fc:, imyVr* X^ 2 3 

(S+fcEB-rnar, ±ie7 , e^x^2 3©(E]e^n^s 

DCioTSCSa viRM**?|H* * TIC M o TiitSf W 
1«, ±sEX*a— b>+)-2 0fc<tt)tf e>ns«l±J*SiR 

a-yu-h i2. i 3 *«a*»isi^*aaffiiBi^» 

30 [0112] *>*>—D<Dmm , m\z, f-<7.^mm^n< 
■tzctx&Zo -r ^fx^s^tcijov^T^-r 
S3TiKHf±, f s -<x^ais*s<-rn{f, x^a.— ic 

SCitiO, ^V>P^p|S (NA) ©fcff&L^XfcfflV 

[0 1 1 3] [5] @(*^gSU>X^©3SffltcOV->T 

U>Xfe> fiiLl/>Xfe, ^^©P^X^ffl^-a-fe-Ii: 

40 T> ^fcjl^-rSCkti, cn*T-T-€^A-'-DfCo m 
it-it COHBKWtT, *3*ROU'>'X © 
¥®SP*7t-rwX^{c:iS^€B»*-&, C©*^©^^ 
X©«^tc|^pBU>X (SEE) zmmtzctic* 

«©U>X©®»r^f£^ C-r^to"^. *«J1. 5 tele) 
IflaSSc (NA) 5:±lfSJ;'5tcLfc^fffiS^U'>'XA^ 

OfeHsai^raJBti:**. Sfc, aiOMpjR (NA) 5r 
50 *#<.U M5©®»T^*Wfc^*^S«lU:^jpjT?fe 



-11- 
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3o Lfc^ot, **Wfc:**JB»fffi!lilWa!— #ao« 
au>X*«5£LTfflv>S<:£k:ckD, i6B8Pl»<DH 

[0 114] [6] B&*tt«©Jt7VX*^©i2»W 

aasiP*<o-r-Y^*»«**-rs{i:ai©jia:«3t 
ftix>xtca^snfcft«<oa&s3tT f -<x*-e«4. ^ 

ttWl^Xtetei^Ttt. §SfMl/>XoliffiJcJ;t)T 

C t *C ± O TfT 5 C £#T*** 0 
[0 1 1 5] 

BfiMfcov^, Hffi*IW«Ua:3^6Bllffl*i:KK-r*o * 

3«*WHy7h!>X7 "CODEV" {CiSoTSibt^ 
&o Sft^'^WffiJKtttt^ x. h, c, k. A. B. 

h 
c 
k 
A 
B 
C 
D 



M4&®?RRBBttft 

Sgl 0^«ffi«R 

[0 116] 
[S3 3] 



-hAh'+Bh'+Cht+Dh 



10 



22 



50 



40 



[0117] T«sna 0 0Sfiau>x«. 



& 5 ^U-XHJB«OfeO^»Sp Cl*itt. -ISO 

ct% ^asoffRs, iaw»p»«'c©jHMt (op 

D) 4mm*ffiT4^« 0 -T**^ @Sfa!-U>XBB± 
Tftttfr f.OS^R <D^tc fclj § EST te £ S JtKM*^ 

70 [0 11 8] 
[S3 4] 

[0 119] TfeSo *BW>JBtt'8\ Bfflf**i;*** 

SfeusjtBiittt (n-i) ®$m 

[0 12 0] 
20 [S3 5] 

^ AxlO" 3 



[0 12 1] Jt8MOPD*ffiSATf!lofc5fe 
[0 12 2] @gfifeffl|l) B a CD 16 (THO.YAJ 

U>X*»tt-f *CtA^** 0 —tflfcLT, BaCD 
16 ( THOYAJ aa» *fflv^fcB»HW*JMTO (31 
2] [^3] fcSVTo U>X<DJ#K*H2 4 

J^ffiiRM (LONGITUDINAL SPHERICAL ABER : 6 
15nm, 6 3 5 nrru .6 5 5 n m) Stf^JJXM- (AS 
TIGMATIC FIELD CURVES) *H2 sk^U SilRHH* 

(§SS (6 15nm, 6 3 5 n nu 655nm) ICO 

[0 12 3] InlSfS^iSSti. 6 3 5 nm-Cfe&o 
[0 12 4] SftSg{4> 6 3 5 nm (6 1 57}M6 5 
5nm) Tfe&o 

[0 12 5] PMS, 0. 7T*»So 

[0 12 6] 

[»2] 











ill 


2.49530 


2.700000 


BACD16_HOYA 




-12.87556 


1 .633300 






oo 


0.6 


Polycarbonate 




oo 







[0 12 7] 



50 [«3] 
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(13) 
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23 



24 





K(C1) 


A(C2) 


B(C3) 


C(C4) 


D(C5) 


*mw 


-3.3487 
XI O-i 


-1.2320 
X10~3 


-1.9427 
XI 0-5 


-3.1675 
XI 0-5 


6.4472 
XI 0-6 


mi m 
tarn 


-1.9079 

XI 0-3 


1 .8882 
XI 0-4 


1.1557 
XI 0-4 


-5.7859 
XI 0" 6 


4.7317 
XI 0-6 


»«■ 


-1.1886 

xio 2 


4.0961 
XI 0-3 


2.8395 
XIO* 4 


6.6490 
X10-5 


-1.2197 

X10-5 


Ie!#t 


-7.5885 
XI 0-3 


-1.5538 
XIO" 3 


-6.9118 

xio -4 


-1.0046 
XIO* 5 


8.7708 
Xl0- fi 



[0 12 8] mmmz^ B a CD 5 ( THOYAJ t 
W *«ofcKftfll 

X*mtt'?Z>CttfT*%& 0 — 0!l£LT. B a C D 5 

( THOYAJ fctW *«V^fcMH-«*WTO C«4] 
Rtf [^5] tc^-r o ^fcs 1/>X^)MS:I2 7^ 
U iSffilRM (LONGITUDINAL SPHERICAL ABER : 6 1 5 
nm, 6 3 5 niru 655nm) RtflfrSiRS (AST 1 6M * 



*ATIC FIELD CURVES) *m2 8fc^U «iKMI2«:BI 2 
JO 9 tC^"To 

C0129] mnm^r&mt. 635 nmT$5 0 

[0 13 0] RStSSfili* 6 3 5 nm (6 1 57bS6 5 
5 n m) T$§o 

[0 13 1] BflnStt. 0. 7T*65o 

[0 13 2] 

[§14] 









58« 


f£i M 


2.47912 


2.60000 


BACD5_HOYA 


^21 


-10.96694 


1.771848 




313® 


oo 


0.6 


PC 


ft© 


oo 







[0 13 3] 



[555] 





K(C1) 


A(C2) 


B(C3) 


C<C4) 


D(C5) 


mi w 


-3.2601 
XIO' 1 


-9.8228 
X10" 4 


-6.3730 

xio- 5 


-4.4208 
XIO" 5 


7.8483 
XI 0-6 


311 ® 


-1.6875 
X10-3 


4.9682 
XIO* 4 


1.1494 
X10-* 


-1.5632 
XI 0-5 


5.8260 
XIO* 6 


212® 


-9.4118 
XIO 1 


3.3217 
XIO" 3 


3.9358 
X10' 4 


-4.3597 
XIO" 6 


-9.3892 
XIO' 7 




-7.61 36 
XI 0-3 


-2.2660 
XI 0-3 


-2.9301 
XIO- 4 


-2.7963 
XI 0-6 


4.6359 
XIO" 8 , 



[0 13 4] [HS60U3) LaC13 ( THOYAJ t 

>X*KtttSCi;tfTt5 0 —mtl,Ts L a C 1 3 
( THOYAJ thW *fflV>ftSltM«ttTO [« 6] 
RXS (87] Jc^-Tc Sfc, b>X£OM^03 OK^ 
U ^ffiiRM (LONGITUDINAL SPHERICAL ABER: 6 1 5 
nm. 6 3 5 nm. 6 5 5 n m) Rtf^I&M (ASTIGM^ 



*ATIC FIELD CURVES) £133 HC^U «iRM^^r^3 
2lC5Vr o IslBf**P}fi*«, 6 3 5 nmWc . 
[0 13 5] 6 3 5 nm (6 1 57!jM6 5 

5 n m) Tfe^o 

[0 13 6] HHP»tt % 0. 7 7**o 

[0 13 7] 

C«6J 





f 






i£l M 


2.50837 


2.200000 


LAC13JHOYA 




-32.57069 


1.714737 




£31 


00 


0.6 


PC 




00 







[0 13 8] 



[17] 
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(14) 
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26 





K(C1) 


A(C2) 


B(C3) 


C(C4) 


D(C5) 


mi m 


-2.7879 
X10"* 1 


-1.2439 
XI O" 3 


-1.1451 
XI 0-4 


-1.6027 

xio-s 


4.8835 
X 1 0~ 6 


mi m 


-3.5391 
X10-3 


4.8846 

xio- 4 


2.4717 

XI Q-4 


1.9380 
X10" 6 


4.3873 
X10 8 


S&2® 


-5.3014 
X10 2 


6.9256 
X10 -3 


7.9897 
XI 0-5 


-1.2483 
XI 0-« 


-4.8127 

X1CT8 




-4.8023 
XI 0-3 


-4.0022 
XI 0-3 


-6.2545 
XlO-4 


5.1538 

X10-5 


3.7449 
xio~ 6 



[0139] mmm*) fdi3 ( thoyaj t± 

X*Sttt5Ci:^*Se -fllkLT, FD1 3 

( THOYAj a«) *fflV^ftBMH-«l*WTO (88) 
Rtf (S9) U:iSf\> gfc. U>XO}B«S:H3 3(t:S 
U ^ffiiRM (LONGITUDINAL SPHERICAL ABER : 6 15 
nnu 6 3 5 n nu 6 5 5 n m) RtfS^lRS (AST I GM * 



*ATIC FIELD CURVES) ^3 4(C^U «Mi^i3 
/0 5 te7jk~t 0 

[0 14 0] Is]tfT2*Pi6gB\ 6 3 5nmT^Se 
[0141] KWifiStt. 6 3 5 n m ( 6 1 5 7b 3! 6 5 
5 n m) T*£>2>o 

[0 1 4 2] BHPSStt, 0. 7TWo 
[0 14 3] 











mi a 


2.54484 


2.090723 


FD13. HOYA 




-2254.49572 


1.644814 




Sfc3® 


oo 


0.6 


PC 


mm 


oo 







[0 14 43 



[«93 





KCC1) 


A(C2) 


B(C3) 


C(C4) 


D(C5) 




-2.7753 
X10" 1 


-1.0328 
X10-3 


1 .0541 
X10" 4 


7.0332 
X10" 6 


5.7O09 
XI O- 6 


Igi IET 


-6.7882 
XI 0-3 


5.2433 
X10" 4 


2.6994 

xio-* 


5.8203 

XlO-8 


6.9209 

XI 0-8 


J&2® 
IE**® 


-5.3014 
X10 2 


7.2230 
XI 0-3 


-2.0291 
X10-5 


3.0282 
XIO- 8 


-5.2940 
XI 0-8 




-8.7964 
XI 0-3 


-4.3252 
XI 0-3 


-8.4186 
XI 0-4 


4.5496 
XI 0-5 


6.6874 
XlO-6 



[0145] mmm5) fds 3 ( thoyaj a 
sifts f sic#m*$tiz>ffltt%:m^T, *mmcm%>is 

( FHOYAJ tt8) «fliV^BHH-flO«WTO (8 1 

o] ar; (gin «c«*- 0 u>xojg«*H3 

6 tela* U (LONGITUDINAL SPHERICAL ABER: 



^615nm, 6 3 5 n rru 655nm) Rtf SfSjjKlBUg 
(ASTIGMATIC FIELD CURVES) ^^3 7 KSRU *?tl&M 
H*H 3 8 tc^o IeI»f«iPiSfitt^ 6 3 5 n m7?$ 
&o HtttfiStt. 6 3 5 nm (6 1 5 71>S6 5 5 nm) 

[0 14 6] 
Kl 0] 





i**a 








2.59340 


3.000000 


FDS3_HOYA 




-32.78901 


1.000000 






oo 


0.6 


PC 




oo 







[0 14 7] 
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28 





K(C1) 


A(C2) 


B(C3) 


C(C4) 


D(C5) 




-5.0579 

xio-* 


6.6047 
X10" 4 


1 .5724 
X10" 4 


4.6060 
XlO-5 
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